INTRODUCTION
Almost 85 years ago, Bowman calculated in [1] the capacitance of the shielded transmission line, with cross-section shown in Figure 1 , using the conformal mapping. This "diamondwise" geometry Riblet called "Bowman squares" in [2] and modified the Bowman's procedure in order to avoid the use of complex algebra and some capacitance calculation limitations. The results of mentioned authors, [1] and [2] , are compared in [3] , where such structure was analysed by Musa and Sadiku using COMSOL, a software based on the finite element method. In order to verify those results and to show the possibility of using a new approach for modelling the considered structure, the hybrid boundary element method (HBEM) is used. Up to now, it has been successfully applied for quasi-static TEM analysis of microwave transmission lines, [4, 5] . Also, the geometry from Figure 1 is modelled using FEMM software, [6] , based on the finite element method. The characteristic parameters of this shielded transmission line for different values of permittivity and dimensions will be presented in tables and graphically. An expansion of Bowman squares structure by adding multilayered dielectric is also considered. An influence of the inner conductor eccentricity is analysed in this paper.
HBEM APPLICATION
Applying the HBEM procedure, given in [4] , an equivalent model for structure from Figure 1 is formed, Figure 2 . The potential at any point of the system is The total number of unknowns tot N , is denoted by:
Using the point matching method for the potentials of the inner conductor and shield, the system of linear equations is formed. It is necessary to add one more equation in order to calculate additive constant. That equation has been obtained using the electrical neutrality condition:
After solving a formed system, it is possible to determine the capacitance per unit length and characteristic impedance of the geometry from Figure  1 .
NUMERICAL RESULTS
In [3] the Bowman squares with following dimensions and parameters are analysed:
The results convergence for such structure is presented in Figure 3 . In the same figure, the computation time is denoted with dotted line.
Figure 3. Results convergence and computation time
It is evident that by increasing the number of unknowns the characteristic impedance tends to reach the constant value. The computation time is short and includes the time necessary to:  determine the equivalent electrodes positions,  form the system of linear equations,  solve that system and  calculate the characteristic parameters.
All following calculations will be done for 1800 tot  N .
In Table 1 , the results from other researchers have been compared with the HBEM and FEMM results. It is evident that obtained results are compliant. Bowman [1] 56.745 Riblet [2] 56.745 Musa & Sadiku [3] 58.079 FEMM [6] 56.711 Zheng et al. [7] 56.742 HBEM 56.725
The equipotential lines for structure from Figure 1 are shown in Figure 4 . 
BOWMAN SQUARES WITH MULTILAYERED DIELECTRIC
HBEM presents a combination of the equivalent electrodes method (EEM) and boundary element method. The geometry from Figure 1 does not contain multilayered dielectric, so the above described and applied procedure is actually the EEM. In order to show the possibility as well as the main advantage of the HBEM in regard to the EEM, the Bowman square structure is modified. One additional dielectric layer is inserted and the inner conductor is placed eccentrically, Figure 6 . By introducing the total surface charges at the boundary surface between two dielectric layers and using the additional equations obtained from the relation between the normal component of the electric field and the total surface charges [4] , the geometry from Figure 6 is solved.
Figure 6. Modified Bowman squares
The equipotential lines for following dimension of modified Bowman squares:
are given in Figure 7 for different values of parameters In Table 2 , the characteristic impedance values versus relative permittivities  on effective relative permittivity are shown in Figure 8 . The parameters of considered shielded structure are: Table 2 have been compared with FEMM results and they are compliant. The characteristic impedance distribution versus inner conductor dimension and parameter 2 r  is shown in Figure 10 . By increasing the dimension of the inner conductor, as well as the parameter
CONCLUSION
This paper presents a quasi-TEM analysis of Bowman squares and modified Bowman squares using the HBEM. The validity of the HBEM has been successfully checked by comparing the characteristic parameters results with FEMM software and existing results obtained by other researchers. All calculations were performed on a computer with dual core INTEL processor 2.8 GHz and 4 GB of RAM.
